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MEDICAL SCIENCE AND THE FUTUREt
In 1810 when this School was established the average expectation of life
of a child born in that year was 34 years. A child born today can look
forward to a life span of somewhat more than 70 years. Thus the expecta-
tion of life of Americans has doubled during the 150 years of the existence
of this School of Medicine.
Only 50 years ago the death rate from all causes was twice as great as
it is today. In the case of certain diseases medical research during the last
half century has brought about almost unbelievable reductions in the fatal-
ity rate. Pneumonia, termed by Osler at the beginning of this century as
the most fatal of all infectious diseases, now has a mortality rate about one
tenth of that prevailing at that time. Deaths of children from infectious
diseases are only a fiftieth of that at the beginning of this century while
death from the hazards of childbirth has fallen to a comparable extent.
When I became a medical student, and I hasten to add that this was
less than 50 years ago, I was taught that severe diabetes and pernicious
anemia were incurable diseases. Surgical intervention for brain tumors
was regarded as a hazardous procedure to be attempted only by very few.
The surgical relief of certain types of heart disease, whether congenital or
acquired, was not even contemplated. Today we all know that diabetes and
pernicious anemia are controllable, while the extraordinary achievements
of surgery, not only in the relief of diseases of the central nervous or circu-
latory systems but in other previously unapproachable areas of the body,
excites our awe and admiration.
It would seem quite appropriate, therefore, that when we are gathered
to celebrate the 150th anniversary of one of the schools of medicine in this
country, we should inquire into the reasons why these remarkable changes
in our ability to subdue at least some previously fearsome diseases has
come about. We do this recognizing that much remains to be accomplished.
Cancer, heart disease, and the distressing consequences of mental disease
still exact a large and increasing toll. Nevertheless, the achievements of
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the last fifty years give us hope and confidence that they too can be sub-
dued by the continued application of the same methods that have proved
their worth in the alleviation of other, formerly serious, diseases.
THE PRESENT SCOPE OF MEDICAL RESEARCH
While there are many factors that have contributed to the improvement
in the public health, such as adequate diet, better housing, and sanitation,
few would disagree that the major contribution to our capacity to prevent
and treat disease has come from advances in medical science.
Fifty years ago, research in the medical sciences was confined largely to
the departments traditionally associated with the medical schools them-
selves. Nowadays every one of the biological and physical sciences, in some
way or another, is contributing or has contributed, information of the great-
est importance so far as our understanding of disease processes is con-
cerned. The reason for this is that it is now appreciated that living cells
from the lowest to the highest forms of life carry out their manifold activ-
ities by virtue of the chemical and physical reactions that take place within
them. Even more remarkable is the finding that many of these basic chem-
ical and physical phenomena are common to all types of cells, differing only
in detail rather than in the general principles of their operation. This means
that information gathered from the study of bacteria is of value in an
understanding of the function of cells of all species, including man himself.
For example, our knowledge of the chemical nature of the genes and their
mechanism of action in determining the replication of cell types has been
gained very largely from a study of microorganisms.
Also it is unnecessary to remind this audience that our most efficacious
agents in the control of many infectious diseases, the antibiotics, are meta-
bolic products produced by the simpler forms of living organisms. This
concept has given us confidence that the study of all forms of living things
from the lowest to the highest does have and will continue to have a per-
tinent relation to our understanding of the normal and abnormal func-
tions of man himself.
Many years ago Aristotle said "And so it happens, as I think, that most
natural philosophers and those who have a more philosophical understand-
ing of their science, end in the one case by investigating medicine and in
the other begin with deductions from the laws of nature and their applica-
tion to medicine."
This I think expresses the present day scope of medical science as well
as it can be stated. Those directly concerned with the problems of the con-
trol of human disease are turning to the basic sciences for assistance, while
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the basic scientists themselves are finding that the knowledge they uncover
concerning the vital processes of lower organisms are becoming of the
greatest value in the understanding, prevention, and treatment of disease
in man.
THE SUPPORT OF MEDICAL RESEARCH
The fact that knowledge useful in the cure and prevention of disease is
to be obtained by research in all fields of biology, in many fields of physical
science, as well as in the behavioral sciences, is now accepted not only by
scientists but by all agencies, public and private, that are entrusted with
funds to be dispersed to promote the health of the nation. The implica-
tions of this for the future are far reaching. In the first place the people of
this and other countries have become aware that it is not inevitable that
they should continue to suffer death and disability from disease. They have
learned that there are available, in increasing number, measures which in
many instances can either alleviate or cure some of the major diseases that
have plagued them for centuries. To secure this end the people of this
country have and are contributing, through government or private agencies,
money in amounts unparalleled in history and it is safe to say that in the
future this support will not only continue but will be on an increasing scale.
We as a people have learned, perhaps somewhat belatedly, that expendi-
tures for our defense against the internal enemies of disease are as vital to
our existence as those for our defense against the external foes who
threaten us.
The confidence of the public in the gains in health and prolongation of
life to be expected from intensified and continued investigation into the
nature of disease is reflected in the extent of their financial support of such
endeavors. This year nearly 750 million dollars of private and public funds
will be available for these purposes and of this sum government agencies
will contribute at least half. During the last fifteen years private agencies,
collecting money directly from the public and devoting these funds to the
investigation of disease, have not only increased in number but in the total
amounts of money contributed. In other words, the large increase in con-
tributions from the Federal government for the support of medical research
has not, as many feared, decreased private philanthropy but has actually
increased the monies from this source.
The great increase in the funds available for medical research has enabled
a variety of types of support of medical research to be undertaken. In
addition to direct grants for the conduct of investigations, they include
provision of fellowships, long term support of established investigators,
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funds for training in various fields, and participation in the construction
of research facilities.
These funds have not, as often supposed, gone entirely to medical schools.
At present more than half of the money made available through the Na-
tional Institutes of Health is given for work in university or college depart-
ments not identified with medical education. Nonetheless, the major part
of these funds are going at the present time to our educational institutions
and the question has already been raised as to how much more research
they can absorb without damage to their other responsibilities. Without,
at the moment, hazarding an opinion on how much more research sup-
ported by restricted funds any institution can or should undertake, let me
say that up to the present these funds have had, at least in my opinion, a
stimulating effect on those departments of our educational institutions
where they have been available. They have without doubt made possible
the training of many young scientists who otherwise might have been lost
to us. They have provided the facilities and expensive equipment upon
which so much of modern research depends and they have been responsible
for a greatly increased completion of research programs, if this is judged
by the number of papers appearing in scientific journals.
It has been said that the funds available for research, particularly in the
diseases most feared, such as cancer and heart disease, are in excess of
the needs of the number of qualified investigators in these fields and that
in consequence much of the work produced is of a marginal or trivial
character. This seems to me to be an inadequate basis for restricting public
or private support of these endeavors. In the first place we are expending
vastly greater sums on other enterprises which, while they may be necessi-
tated by the conditions under which we now live, promise far less for the
future betterment of mankind than does the support of medical science.
Also, as I have already stated, a large proportion of the funds collected or
appropriated for special disease research are used to support basic research,
for example, in such fields as the investigation of processes controlling
growth in normal tissues and organisms. Unless we learn more of the
complex mechanisms underlying cell growth and division our efforts to
solve the cancer problem will be dependent on the vagaries of empiricism
or on luck, neither of which commend themselves as an intelligent approach
to a problem of this magnitude. Furthermore, is it not better to be over-
spending than underspending when the stakes in human welfare are so
high. Even if success against the major diseases be delayed, as it well may
be, is it not still the path of wisdom to use money to expand human knowl-
edge by increasing both the numbers and opportunities for gifted individ-
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uals engaged in the study of natural phenomena. The record of the past
reveals that every gain in knowledge in any field of science will in time
touch and illuminate the unknown areas of others. Some of this knowledge
will be immediately useful and may, as we all hope, increase our ability
to control disease. Some will have no immediate practical value and will
remain in the archives of science for many years until one day they may
provide the key to discoveries of immense importance to future generations.
PRESENT AND FUTURE PROBLEMS
While we strive to increase our understanding of the nature of living
things and by so doing increase our knowledge of the causes and means of
prevention of disease we should also be aware of some of the consequences
of success.
The reduction in the incidence and severity of many diseases that has
followed the extraordinary accomplishments of medical research in the last
fifty years has raised in its wake problems of another kind. Chief among
these are those resulting from the explosive growth of population in under-
developed countries whose food resources were already strained to their
capacity. Even in this country we have seen a startling increase in the
number of those who used to be regarded as the elderly group of our citi-
zens. Since heart disease, cancer and the so-called degenerative diseases
occur to greater extent in the later decades of life, we now have an increas-
ing concern and pressure to find the means to control them. Discovery of
these would increase still more the proportion of our people who live be-
yond the biblical years of life.
The social and economic consequences of a reduced mortality rate and a
consequent extension of the life span are forces that cannot be ignored.
Suppose we were able to control or materially reduce the mortality from
disease to the point where the average expectation of life was increased to
90 or even 100 years. This is not an impossibility and indeed is implicit
in our hopes for the conquest of those diseases that at the present time are
the major cause of death. Since it may be presumed that such an extended
life would also be associated with continued good health, such an eventuality
would have widespread repercussions on the structure of our society.
However, I am not proposing that for this or any other reason should
we limit the extent or support of medical research, any more than the con-
struction of nuclear weapons should be a reason to cease physical research.
Rather I am suggesting that the continued progress of scientific knowledge
derived from research is the factor that will determine the future pattern
of our society. We should be prepared to accept not only the benefits but
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the changes that this new knowledge will bring. Furthermore, this genera-
tion must order its affairs as to ensure that future generations will possess
both the scientists and the facilities to carry forward what has been so well
begun.
The provision of adequate facilities for now and the future is the easiest
part of our responsibility. We need, even at the present time, more and
better equipped laboratories than we possess. We are in need of a large
scale rehabilitation of our facilities for the training of students and the
conduct of research. To provide these is essentially a question of money
but to ensure an adequate number of well trained imaginative and dedicated
scientists devoted to basic research is a task of somewhat greater com-
plexity and one that provision of adequate funds, while essential, will not
of itself meet our present and future needs.
This country needs large and increasing numbers of people trained in
science to operate its technology and professional services. The provision
of an adequate number of physicians, which is becoming a compelling prob-
lem, is but one example of our need for highly trained and skilled individ-
uals whose professional competence is to an increasing degree dependent
on an adequate scientific background.
To provide expanded and adequate facilities is the easiest part of our
present and future responsibility. To cultivate a general understanding of
the purposes of science, to select and train an adequate number of imagina-
tive and dedicated people for a career in basic research is a task of greater
complexity. True we need adequate funds for this just as we do for facili-
ties, but the mere provision of money in itself is not the complete answer
although I would be the last to deny that without it there would be little
chance of improvement.
Our hopes for the future progress of medical science can be fulfilled
only to the extent to which we are prepared to support our educational
institutions. We depend on these not only to carry out the largest portion
of basic research but to train the increasing number of basic and applied
scientists that will be needed.
On an occasion such as this it is always a temptation to make optimistic
forecasts as to how soon we will achieve the conquest of those diseases that
are such a present concern to the public. I will refrain from such specula-
tions except to say that I doubt if all the major problems of disease will be
solved by this generation. Consequently, while we should continue to de-
velop and expand medical research, we should not do so in a way that will
impede or divert our educational institutions from their primary purposes.
These purposes are first to provide for the education and training of young
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men and women so that in due course they may make their own contribu-
tions to knowledge; secondly to provide an environment in which scholars
may not only choose their field of endeavor but may pursue it without
thought of practical results. Hasty and ill advised pressures prompted by
emotional urges to do something to relieve our fears of disease may, in
the long run, be disastrous to the orderly progress of science and inflict
irreparable damage upon our educational institutions.
Over and above these needs, however, is the necessity to identify, train
and support the much smaller group of men and women who by virtue of
their special gifts of insight, imagination and dedication to their work
qualify as research scientists. By this term I mean those individuals who
have the capacity to carry out exhaustive and critical investigations which
do result in new knowledge and the formulation of new laws of nature.
The reasons that attract one individual into a lifetime spent in basic
research while another of apparent equal ability finds no interest or hap-
piness in such pursuits are almost impossible to formulate. In my own
experience I would place the inspiration for the choice of such a career as
being most frequently engendered by an association in the formative years
with a teacher having great capacity not only to present scientific material
but to do so with an enthusiasm that kindles in their pupils a desire to
join in what is presented to them as an exciting and rewarding venture
into the unknown.
There are of course other reasons. Some individuals come into research
by accident, some in later years when they realize that the problems of
their professional life are insoluble without further knowledge. Whatever
may be the reason for choosing a career in basic research the number who
do so will be relatively small. Nonetheless our hopes for the future of
medical science as for advancement in all sciences depends upon them.
Consequently, we should be giving our best thoughts and efforts not only
to find such individuals but to assure that neither financial stringency nor
any other reason prevents them from obtaining the training, facilities, and
support both spiritual and material to sustain the hard work and lonely
life that those who pioneer in the expansion of knowledge often encounter.
If this can be done and our educational institutions can receive the addi-
tional support to provide such opportunities then I am convinced that the
present grave problems presented by cancer, diseases of the circulatory sys-
tem and by mental illness will in time be resolved. This is not to say that
other problems of human illness will not arise or that the present ones
will entirely disappear. After all we live in a hostile world and while it is
unlikely that we will ever be secure from the inroads of our environment
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we may, at least in time, learn to control and mitigate their effects. As one
of my particular scientific heroes the late Professor E. H. Starling once
wrote "Only labor is required to extend almost without limit of our under-
standing of the human body and our control of its fate."
The recognition that the pursuit of science is a proper field of human
endeavor regardless of its utilitarianism is the mark of an enlightened peo-
ple. While it is true that scientific research will advance human welfare
this is not the only justification for its support and encouragement. As Sir
Richard Gregory has said "science is not to be regarded merely as a store
house of facts to be used for material purposes, but as one of the great
human endeavors to be ranked with the arts and religion as the guide and
expression of man's fearless search for truth.
It is in this light that we must appreciate the role of medical science in
our future. In the light of what has already been achieved we can, with
confidence, assume that in time it will afford the means for further relief
from disease. Working in association with all other branches of science
it can give us an almost unlimited insight into the nature of living processes;
an understanding of the way in which living creatures evolved from com-
plicated molecules to man. It can point the way to a world in which man,
freed from ignorance, superstition and fear of disease, can begin to utilize
his knowledge for the betterment and happiness of all races.
As we go forward towards the bicentennial of this School let us do so
with a profound appreciation of our predecessors whose labors raised this
School to its present level of excellence. Our foundations are strong be-
cause we are part of the great University that founded, nourished and had
faith in our goals even during our most difficult years. Let us hope that
those who will meet to celebrate future anniversaries will be able to say
that we, the present generation, did not fail them; that our efforts as teach-
ers and investigators contributed to what I am sure will be a body of scien-
tific knowledge concerning the function of living things, and a capacity to
treat and prevent disease that is beyond our wildest dreams.
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